the Great Lakes Region. Recoveries of the target compounds using the optimized 23 acetonitrile/sodium hydroxide extraction ranged from 73 % to 120 %. The greatest 24 concentrations of per-and polyfluorinated alkyl substances (PFASs) were recorded in 25 sediment from Lake Ontario (ΣPFASs 13.1 ng/g), where perfluorooctane sulfonic acid 26 (PFOS) contributed over 80% of the total. Concentrations in Lake Ontario were 27 approximately 1 to 2 orders of magnitude greater than the more remote lakes subject 28 to primarily atmospheric inputs. Whilst the PFAS contribution in Lake Ontario was 29 dominated by PFOS, the more remote lakes contained sediment with higher 30 proportions of PFCAs. Trace amounts of emerging PFASs (diPAPs and PFPiAs) were 31 found in very recent surface Lake Ontario and remote lake sediments.
Introduction

37
Poly-and perfluorinated alkyl substances (PFASs) have been produced and used in 38 various industries and consumer products for over fifty years because of their water 39 and oil repellency, thermal stability, and surfactant properties that make them 40 extremely useful. Since the first report on the worldwide contamination by PFASs 41 (Giesy and Kannan, 2001) , they have been detected in humans, air, sediment, sludge, It is important to note that there is currently no global phase-out of PFOA, 67 if a phase-out in production does occur there will be a lag time in the use and disposal 68 phase. This may explain why some higher homologue chemicals (e.g., 69 perfluorononanoic acid (PFNA), perfluorodecanoic acid (PFDA)) have actually 70 showed an increase in environmental concentrations (Loi et al. 2013 ).
71
Although most of the focus of PFASs research has been on perfluoroalkane sulfonic 
Materials and methods
140
Chemicals and reagents
141
The full name, structures, and acronyms of the target compounds are shown in Table   142 1, which was modified from Guo et al. (2012 PFSAs, PFCAs and diPAPs were quantified using mass-labelled internal standards 241 (specified in Table 2 ). PFPiAs and PFPAs were quantified using an external standard 
PFAS concentrations and flux trends in sediments PFSAs and PFCAs
297
The concentration, sedimentation rate, and organic carbon data for each sample is 298 listed in Table S1 (Supplementary Information). Total PFSA + PFCA concentrations 299 in the surface sediments of each lake decreased in order of Lake Ontario (13.1 ng/g) > 300
Plastic Lake (3.67 ng/g) > Lake Tettegouche (1.65 ng/g) > L442 (0.51 ng/g), which (Table S1) 328 329
Concentrations and flux trends for Plastic Lake and Lake Tettegouche are also 330 shown (Table S1 and Figure 4 ). In the case of Plastic Lake, the low sedimentation (Table 3 and S1). Although a peak was present at the retention time 367 for C6-PFPA in Lake Ontario sediments, it was not quantified as the peak shape was 368 poor and subsequent standard addition tests indicated it was not C6-PFPA (Table S1 ). C6-PFPA in Lake Ontario) (Table S1 ). Although as mentioned in Table S1 these   432 detections were more likely due to interfering compounds with PFHpA, PFNA 433 (Plastic Lake) and C6-PFPA (Lake Ontario). Table 3 for surficial sediments,   463 which typically represent the most recent inputs for persistent organic contaminants.
diPAPs, PFPiAs and PFPAs
464
The deposition flux was calculated by multiplying the surface layer concentrations 465 (dry weight) recorded at each lake by the sedimentation rate and dividing by the 466 focusing factor (described in Section 2.4). 
